Application Note AN-NIR-090

Kiém Soat Chat Luong Axit Hon Hap

Phat hién nhanh chong va dang tin cay cac axit khac nhau trong

hon hop bang quang phé NIR

Xac dinh ndng dé axit trong dung dich hdn hop axit la
mot budc kiém sodt chat lugng quan trong déi vdi
qud trinh khac axit thanh cdng. Mdc du céc phuang
phap phan tich ca ban nhu chudn dé nhiét d& dugc
biét 16, nhung khé khan nay sinh khi can phéan tich
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hdn hop clia ba axit tra [én hodc néu thai gian cho két
qua la mot khia canh quan trong. Ghi chd tng dung
nay thao luan vé phucng phép quang phé can hong
ngoai (NIR) thay thé cé thé x4c dinh mot cach dang
tin cdy tat ca cac thong s6 trong vong mot phut.
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THIET Bl THUC NGHIEM

Cac dung dich hon hop axit dua trén bdn loai axit
khéc nhau <H3P04f H,SO,, HNO; va HF) dugc do o]
ché& doé truyén quang bang May phan tich chat 1dng
DS2500 trén toan dai budc song (400-2500 nm). Cac
vial dung mot 1an cé chiéu dai dudng kinh 2 mm
dugc st dung dé do thuén tién va nhanh chéng. Goi
phan mém Metrohm Vision Air Complete da dugc su
dung dé phat trién mé hinh du dodn va thu thap di
liéu.

Bang 1. T6ng quan vé thiét bj phan cing va phan mém

NRSystems

Hinh 1. Mdy phan tich ch&t16ng DS2500 va mau dugc dung
trong vial dung mét lan.

Thiét bi M4 s&n phdm Metrohm
DS2500 Liquid Analyzer 2.929.0010
DS2500 Holder 2 mm vials 6.7492.000
Disposable vials, 2 mm diameter, transmission 6.7402.070
Vision Air 2.0 Complete 6.6072.208

KET QUA

27 phé Vis-NIR do dugc (Hinh 2) dugc st dung dé tao
md hinh du dodn dinh lugng cdc néng dé axit khéc
nhau (H3PO,, H,50,, HNOS va HF). Chat lugng clia cac
mé hinh du dodn dudc dénh gid bang cach sur dung
cac biéu do tuong quan, cho thdy moi tuong quan rat
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cao gitta mo hinh du doan Vis-NIR va cac gié tri cla
phuang phép chinh. C4c s6 liéu dénh gid (FOM) tuong
Ung hién thi do chinh x4c du kién cla két qua trong
qua trinh phan tich théng thuong.
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KET QUA
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Hinh 2. Phé Vis-NIR clia cdc dung dich hén hgp axit cé ham lugng axit khac nhau dugc do trén May phan tich chat 16ng DS2500. Vi Iy do hién
thi, ph6é da duagc 4p dung bu trir nén.

KET QUA
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Hinh 3. Biéu do tuong quan dé du dodn ham lugng H3PO4 trong dung dich hdn hgp axit bang Mdy phan tich chat long DS2500.
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Bang 2. C4c s8 liéu vé du dodn ham lugng H3PO4 trong dung dich hén hgp axit bang Mdy phan tich chat long DS2500.

Két qua Gi4 trj
R? 0.969
Standard error of calibration 0.290%
Standard error of cross-validation 0.410%
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Hinh 4. Biéu d6 tuong quan dé du dodn ham luong H2504 trong dung dich hén hap axit bang Mdy phan tich chat léng DS2500.

Bang 3. C4c 8 liéu vé du dodn ham lugng H2504 trong dung dich hén hop axit bang Mdy phén tich chatlong DS2500.

Két qua Gi4 trj

R2 0.9448
Standard error of calibration 0.243%
Standard error of cross-validation 0.297%
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KET QUA
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Hinh 5. Biéu d6 tuong quan dé du dodn ham luong HNO3 trong dung dich hdn hop axit bdng May phan tich chat 16ng DS2500.

Bang 4. C4c 56 liéu vé du dodn ham lugng HNO3 trong dung dich hén hap axit bang May phan tich chat Iéng DS2500.

Két qué Gia tri
R? 0.901
Standard error of calibration 0.279%
Standard error of cross-validation 0.345%

www.metrohm.com 5 .ﬂ. ME“'Ohm



KET QUA
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Hinh 6. Biéu d6 tuong quan cho ham luong HF du dodn trong dung dich hdn hop axit bang May phan tich chat 1éng DS2500.

Bang 5. C4c 56 liéu vé gia tri du dodn ham lugng HF trong dung dich hdn hop axit bang May phan tich chat Iéng DS2500.

Két qué Gia tri
R? 0.936
Standard error of calibration 0.211%
Standard error of cross-validation 0.276%

KET LUAN

Ung dung nay chimg minh tinh kha thi cia Mdy phan
tich chat léng DS2500 dé xac dinh ndng dé axit riéng
Ié trong dung dich hén hap axit. Quang phé Vis-NIR
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cho phép xac dinh nhanh vai dé chinh xac cao va do
dé dai dién cho mét phuong phép thay thé phu hop
cho phuang phép chuén (B&ng 6).
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Bang 6. Thdi gian cho két qua xéc dinh ham lugng axit ciia dung dich hén hap axit bang phuong phap chuan dé nhiét va quang phd NIR.

Thai gian cho két qua va toan quy

Thoéng s6 Phuang phép )

trinh

25 phut chuén bi cho x&c dinh titer va mau
H,PO,, H,50,, HNO,, va HF Chuén dd nhiét (xac dinh 3 diém tréng
content uoén) +12 Phut. (3 1&n, mdi 1an 4 phut.) cho chuén

do.

H.PO, H.,SO, HNO,, va HF 1 phut cho do mau bang quang phé
3o 3 NIR Spectroscopy . gauang p
content NIR

Internal reference: AW NIR CN-0018-092020
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DS2500 Liquid Analyzer

Robust near-infrared spectroscopy for quality control,
not only in laboratories but also in production
environments.

The DS2500 Liquid Analyzer is the tried and tested,
flexible solution for routine analysis of liquids along
the entire production chain. Its robust design makes
the DS2500 Liquid Analyzer resistant to dust,
moisture and vibrations, which means that it is
eminently suited for use in harsh production
environments.

The DS2500 Liquid Analyzer covers the full spectral
range from 400 to 2500 nm, heats samples up to
80°C and is compatible with various disposable vials
and quartz cuvettes. The DS2500 Liquid Analyzer is
thus adaptable to your individual sample
requirements and helps you obtain accurate and
reproducible results in less than one minute. The
integrated sample holder detection and the self-
explanatory Vision Air Software also ensure simple
and safe operation by the user.

In the case of larger-sized sample quantities,
productivity can be considerably increased by using a
flow-through cell in combination with a Metrohm
sample robot.

DS2500 Holder 2 mm vials
Intelligent holder for disposable glass vials with 2 mm
diameter
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Disposable vials, 2 mm diameter, transmission
200 lockable disposable glass vials (borosilicate) with
a diameter of 2 mm for analyses of liquids in
transmission mode.
Compatible with:

- Holder OMNIS NIR, vial, 2 mm (6.07401.050)

- DS2500 holder for flow cells (6.7492.000)

Vision Air 2.0 Complete
Vision Air - Universal spectroscopy software.
Vision Air Complete is a modern and simple-to-
operate software solution for use in a requlated
environment.
Overview of the advantages of Vision Air:

- Individual software applications with adapted

user interfaces ensure intuitive and simple

operation

- Simple creation and maintenance of operating
procedures

- SQL database for secure and simple data
management

The Vision Air Complete version (66072208) includes
all applications for quality assurance using Vis-NIR
spectroscopy:
- Application for instrument and data
management
- Application for method development
- Application for routine analysis

Additional Vision Air Complete solutions:
- 66072207 (Vision Air Network Complete)
- 66072209 (Vision Air Pharma Complete)
- 66072210 (Vision Air Pharma Network
Complete)
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